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A Motivating Example SC initiatives Hypotheses Database NB Estimates Conclusions
In December 2015, the U.S. Department of
Transportation launched the Smart City
Challenge, asking mid-sized cities to share
their ideas for how to create an integrated,
first-of-its-kind smart transportation system
that would use data, applications, and
technology to help people and goods move
faster, cheaper, and more efficient.
78 applications were received.
The Department committed up to $40 million
to one winning city, cities leveraged an
additional $500 million in private and public
funding and, in October 2016, the Department
announced an additional $65 million in grants.
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Is this a general trend, i.e., is there a positive correlation be-
tween smart city (SC) initiatives and entrepreneurship?
ò Anecdotal evidence suggest that this may well be the case: e.g.,
Kansas City (Harrington 2017, Sarma and Sunny 2017), the
ICT sector in Vietnam (Vu and Hartley 2015), EU regional en-
trepreneurship policies developed under the Small Business Act.
ò But lack of empirical evidence from a large sample of territories.
This paper analyses whether there are statistically significant
differences in the rates of (green and digital) entrepreneurship
in territories that develop SC initiatives (following a sustainable
and/or technological orientation).
We provide evidence from Belgian municipalities indicating that SC initiatives do
pay off, particularly in the digital industries.
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3 Relation to (green and/or digital) entrepreneurship.
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Importance of SC initiatives:
X 240 of the 486 EU cities with a population above 100,000 in-
habitants (Manville et al. 2014).
X 700 cities from 150 countries represented at the 2018 Smart City
Expo World Congress in Barcelona.
X In monetary terms, it is estimated “that the global smart city
market will grow by 14% annually, from US$ 506.8 billion in
2012 to US$ 1.3 trillion in 2019”(2016 World Cities Report, UN
Human Settlements Programme).
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Definition of an SC? No general consensus.
Historically linked to the so-called “smart growth movement” in
US urban planning and the application of ICTs to urban devel-
opment projects.
Concept gradually evolved to embrace other elements that may
impinge upon city’s performance and/or citizens’ well-being.
ñ environmental sustainability and human capital.
Technological, sustainable and human capital elements tend to
be always present in any SC definition found in the literature.
BUT
ñ differences in the importance given to each element.
ñ debate on whether additional elements need to be considered
(e.g., infrastructures) and what their importance might be.
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SC initiatives and (green and/or digital) entrepreneurship.
3 Entrepreneurship is one of the expected outcomes of developing
SC initiatives (Albino et al. 2015).
3 Self-employment rate and new businesses registered are the main
indicators of the“competitiveness dimension”of the smart cities
(Giffinger et al. 2007).
7 Since the SC concept may be developed along several dimensions
(other than competitiveness and its associated outcomes), its
relation with (green and/or digital) entrepreneurship may be
weak (Kraus et al. 2015).
7 In practice each territory differs in the way it implements the SC
concept:
ñ differences in the level of implementation of the SC initiatives;
ñ differences in the dimensions under consideration within the SC
framework (“SC orientation”).
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SC initiatives and (green and/or digital) entrepreneurship.
ñ Level of SC implementation.
˝ We account for differences in the level of implementation of SC
initiatives by distinguishing between bottom-up and top-down
initiatives (Manville et al. 2014).
In the bottom-up approach, the starting point is the launching of some SC initiatives (but
without clear goals/plans) to later formalise the goals in a plan.
In the top-down approach, the starting point is the definition of the goals to progressively
construct plans and launch SC initiatives.
ñ SC orientation.
˝ We pay particular attention to the sustainable and digital orien-
tation of SC initiatives, since they are naturally linked to green
and digital entrepreneurship.
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Hyphotesis 1:
SC initiatives are positively correlated with entrepreneurial initiatives.
In particular, those territories that have launched SC initiatives should have
higher rates of green and/or digital entrepreneurship (in general, higher rates
of entrepreneurship).
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Hyphotesis 2:
The level of SC (top-down and bottom-up) implementation is positively
correlated with entrepreneurial initiatives.
I In particular, those territories with higher levels of SC (top-down and bottom-
up) implementation should have higher rates of green and/or digital entrepreneur-
ship (in general, higher rates of entrepreneurship).
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Hyphotesis 3:
SC initiatives with a sustainable and digital orientation are positively cor-
related with green and digital entrepreneurial initiatives.
In particular, those territories launching SC initiatives with a sustainable and/or
digital orientation should have higher rates of green and/or digital entrepreneur-
ship (in general, higher rates of entrepreneurship).
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Empirical strategy
Since these hypotheses link a local event (the launch of SC initiatives
and their orientation) with the creation of new firms in the territory, we
propose using data on municipalities and count data models to test these
hypotheses (Audretsch and Lehmann 2005, Audretsch and Keilbach 2007).
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Variables and sources
We use three sources of data to construct our database.
1 The dependent variables (new businesses registered within a certain period of
time) rely on information provided by Bel-first (Bureau van Dijk).
2 The explanatory variables of interest (measures of SC initiatives and orientation)
are constructed from a survey carried out on the Belgian municipalities by the
Smart City Institute of the University of Lie`ge (Bounazef et al. 2018).
3 The set of control variables used in all the estimated models were obtained from
a Belgian municipalities’ dataset provided by Belfius.
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The data set: dependent variables
We use three dependent variables to perform the empirical tests of the hypotheses:
one that proxy for the rate of entrepreneurial activity (AllEnt);
one that proxy for the rate of green entrepreneurship (GreenEnt);
one that proxy for the rate of digital entrepreneurship (DigEnt).
Number of new business registrations with an active legal status over the period 2013
to mid-2018, in each Belgian municipality and in a specific group of industries:
AllEnt contains the registrations in any industry (all SIC-NACE-BEL codes).
GreenEnt contains the registrations in the green industries (companies that con-
tained“green terms”in their SIC code and the“general overview”of the company,
as in Shapira et al. 2014)
DigEnt contains the registrations in the digital industries (companies in SIC codes
proposed by the UK Department for Digital, Culture, Media and Sport).
Robustness tests: more restrictive definitions (self-employed, excluding “green tech-
nolog*”, and OECD definition).
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The data set: explanatory variables of interest
The period used to construct the dependent variables, 2013 to mid-2018, is motivated
by the fact that:
i) to our knowledge the oldest Belgian municipality’s plan integrating SC initiatives
dates from 2013; and
ii) the information on the SC initiatives and orientation was obtained during the first
half of the year 2018.
Source: a survey carried out on the 589 Belgian municipalities by the
Smart City Institute of the University of Lie`ge.
Sample: 123 municipalities, statistically representative of Belgian terri-
torial and institutional realities (Bounazef et al. 2018).
Assumption: SC initiatives and orientation are exogenous to the rate of en-
trepreneurial activity (robustness test: address potential endo-
geneity).
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The data set: explanatory variables of interest
We use three (sets of binary) explanatory variables of interest:
one that proxy for the implementation of SC initiatives (SC initiatives, H1);
“Have you formalized any SC objectives in your municipality?” Yes
“Are the SC projects formalized in a plan?” Yes
“How many SC projects have you developed in your municipality?” 1+
one that proxy for the level of implementation of the SC initiatives (H2);
Low/High Bottom-up: SCInitBUL (No/No/1+) and SCInitBUH
(No/Yes/1+).
Low/Intermed./High Top-down: SCInitTDL (Yes/No/1+), SCInitTDI
(Yes/Yes/0) and SCInitTDH (Yes/Yes/1+).
one that proxy for for the SC orientation (H3).
“What are the elements that your municipality associates with the SC?”
Sustainable (SCsus), digital (SCdig), sustainable and digital (SCsus&dig),
and neither sustainable nor digital (residual category).
Dropped municipalities that did not answer the question. Final sample:
105.
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The dataset: control variables
Human
Capital
Pop. w. an “Haute E´cole” degree in 2011
Pop. w. a university degree in 2011
Log of the median income in 2007 (and square)
Unemployment rate in 2007
Migrant Pop. from UE in 2017
population Pop. non-UE in 2017
Transport # km. of motorways, in thousands, 2015 and 2017
infrastructures Inter-city trains (NMBS/SNCB data retrieved in 2018)
Density (and square) in 2015
Agglomeration # Green Firms (and square)
# Digital Firms (and square)
Market size
# Firms
Pop. between 20 and 60 in 2007
Institutional setting
Masculinity ratio in 2007
Log of q1-q3 of the income distribution in 2007
Provincial dummies (Flemish Brabant residual)
Robustness: additional levels of education, alternative definitions for the location economies, and inclusion of the
square of some variables. Also, alternative years for income, unemployment, population between 20 and 60 years
old, masculinity ratio, and inequality measure.
Green and Digital Entrepreneurship in Smart Cities 2019 IECER Conference, Utrecht
A Motivating Example SC initiatives Hypotheses Database NB Estimates Conclusions
‚ Found evidence of overdispersion in the data and tests supported NB2
specification.
‚ Results largely consistent with previous findings in the literature (Arin
et al. 2015, Breitenecker et al. 2017).
ë Municipalities with more educated people, higher income, better transportation infrastructures and
lower rates of masculinity tend to have higher rates of entrepreneurial activity.
‚ Impact of the control variables varies accross the different entrepreneur-
ship measures considered (Audretsch and Lehmann 2005, Audretsch
and Keilbach 2007):
ë the rate of foreign population and population with a university degree are drivers of the creation of
firms in the green industries, but not the digital ones.
ë the level of income, the rate of unemployment and the agglomeration economies (density) are drivers
of the creation of firms in the digital industries, but not the green ones.
Consistent with other studies on the determinants of green and digital entrepreneurship (Lasch et
al. 2013, Colombelli and Quatraro 2019 and Giudici et al. 2019).
‚ The best AIC fit was obtained when using the variable SC initiatives.
Green and Digital Entrepreneurship in Smart Cities 2019 IECER Conference, Utrecht
A Motivating Example SC initiatives Hypotheses Database NB Estimates Conclusions
‚ Found evidence of overdispersion in the data and tests supported NB2
specification.
‚ Results largely consistent with previous findings in the literature (Arin
et al. 2015, Breitenecker et al. 2017).
ë Municipalities with more educated people, higher income, better transportation infrastructures and
lower rates of masculinity tend to have higher rates of entrepreneurial activity.
‚ Impact of the control variables varies accross the different entrepreneur-
ship measures considered (Audretsch and Lehmann 2005, Audretsch
and Keilbach 2007):
ë the rate of foreign population and population with a university degree are drivers of the creation of
firms in the green industries, but not the digital ones.
ë the level of income, the rate of unemployment and the agglomeration economies (density) are drivers
of the creation of firms in the digital industries, but not the green ones.
Consistent with other studies on the determinants of green and digital entrepreneurship (Lasch et
al. 2013, Colombelli and Quatraro 2019 and Giudici et al. 2019).
‚ The best AIC fit was obtained when using the variable SC initiatives.
Green and Digital Entrepreneurship in Smart Cities 2019 IECER Conference, Utrecht
A Motivating Example SC initiatives Hypotheses Database NB Estimates Conclusions
‚ Found evidence of overdispersion in the data and tests supported NB2
specification.
‚ Results largely consistent with previous findings in the literature (Arin
et al. 2015, Breitenecker et al. 2017).
ë Municipalities with more educated people, higher income, better transportation infrastructures and
lower rates of masculinity tend to have higher rates of entrepreneurial activity.
‚ Impact of the control variables varies accross the different entrepreneur-
ship measures considered (Audretsch and Lehmann 2005, Audretsch
and Keilbach 2007):
ë the rate of foreign population and population with a university degree are drivers of the creation of
firms in the green industries, but not the digital ones.
ë the level of income, the rate of unemployment and the agglomeration economies (density) are drivers
of the creation of firms in the digital industries, but not the green ones.
Consistent with other studies on the determinants of green and digital entrepreneurship (Lasch et
al. 2013, Colombelli and Quatraro 2019 and Giudici et al. 2019).
‚ The best AIC fit was obtained when using the variable SC initiatives.
Green and Digital Entrepreneurship in Smart Cities 2019 IECER Conference, Utrecht
A Motivating Example SC initiatives Hypotheses Database NB Estimates Conclusions
‚ Found evidence of overdispersion in the data and tests supported NB2
specification.
‚ Results largely consistent with previous findings in the literature (Arin
et al. 2015, Breitenecker et al. 2017).
ë Municipalities with more educated people, higher income, better transportation infrastructures and
lower rates of masculinity tend to have higher rates of entrepreneurial activity.
‚ Impact of the control variables varies accross the different entrepreneur-
ship measures considered (Audretsch and Lehmann 2005, Audretsch
and Keilbach 2007):
ë the rate of foreign population and population with a university degree are drivers of the creation of
firms in the green industries, but not the digital ones.
ë the level of income, the rate of unemployment and the agglomeration economies (density) are drivers
of the creation of firms in the digital industries, but not the green ones.
Consistent with other studies on the determinants of green and digital entrepreneurship (Lasch et
al. 2013, Colombelli and Quatraro 2019 and Giudici et al. 2019).
‚ The best AIC fit was obtained when using the variable SC initiatives.
Green and Digital Entrepreneurship in Smart Cities 2019 IECER Conference, Utrecht
A Motivating Example SC initiatives Hypotheses Database NB Estimates Conclusions
‚ Found evidence of overdispersion in the data and tests supported NB2
specification.
‚ Results largely consistent with previous findings in the literature (Arin
et al. 2015, Breitenecker et al. 2017).
ë Municipalities with more educated people, higher income, better transportation infrastructures and
lower rates of masculinity tend to have higher rates of entrepreneurial activity.
‚ Impact of the control variables varies accross the different entrepreneur-
ship measures considered (Audretsch and Lehmann 2005, Audretsch
and Keilbach 2007):
ë the rate of foreign population and population with a university degree are drivers of the creation of
firms in the green industries, but not the digital ones.
ë the level of income, the rate of unemployment and the agglomeration economies (density) are drivers
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Note: Asterisks denote statistically significant coefficients at the 1% level (***), 5% level (**) and 1% level (*).
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There results largely support hypotheses 1 and 2. In contrast, they
do not support hypothesis 3.
X SC initiatives tend to be associated with higher rates of en-
trepreneurship.
Ñ In particular, this is the case for firms in digital but not in green
industries.
X Higher levels of implementation, both following bottom-up and
top-down approaches, tend to be associated with higher rates of
entrepreneurship (again, particularly in the digital industries).
X There are no statistically significant differences in the rates of
total, green and digital entrepreneurship whether the SC initia-
tives are more or less oriented towards green and/or digital.
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Cities all over the world seek to develop “smart” initiatives, i.e., projects
associated with the mobility of citizens and vehicles, the role of big data
and its technologies, the long-term sustainability of the urban environment,
the increase of citizen’s political participation, and the rise of (green and
digital) entrepreneurship.
Importantly, these projects do not come cheap and usually involve substan-
tial amounts of public and private resources. Yet empirical assessments on
the economic effects of SC initiatives are scarce.
In this paper we argue that smart city initiatives may be associated with
higher rates of entrepreneurship (a causal relation may exist, although this
is debatable and left for future research).
We then empirically analyse the link between (green and digital) entrepreneur-
ship and the SC implementation and orientation using data from Belgian
municipalities.
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Our main finding is that while the implementation of SC initiatives is clearly
associated with higher rates of entrepreneurship (particularly in the digital
industries and when the level of implementation is high), the sustainable
and/or digital orientation that such initiatives may have does not seem to
have an impact in attracting new firms.
Results are largely robust to endogeneity concerns, use of different defini-
tions for the rates of entrepreneurship, and use of different reference years
in some of the control variables.
ñ This finding is consistent with the view that smart cities are essentially
“digital hubs” that stand mostly on technological developments.
ñ An alternative interpretation is that smart cities may be acting as a
local entrepreneurship-supporting policy.
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Future research:
 Our results clearly require further empirical support from longitudinal
and/or natural-experimental studies.
 Our results raise the question of where the link between SC initiatives
and entrepreneurship may come from. Innovation?
Addressing these questions is critical to understand the role that the SC
phenomenon may play in fuelling entrepreneurship as well as to design
appropriate (local) policies.
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